Lactobacterium zeae Kuznetsov strain USSR RIA 482, here designated as the type strain of Lactobacterium zeae, was accessioned by the American Type Culture Collection (as ATCC 15820), where, on the basis of its phenetic characters, it was identified as belonging t o Lactobacillus casei. To confirm this identification, the deoxyribonucleic acid (DNA) base compositions of and the nucleic-acid homology between this strain and ATCC 393, the neotype strain of Lactobacillus casei, were determined. ATCC 15820 showed a high DNA homology value (82%) with ATCC 393 as well as good agreement in DNA base composition (48.0 and 49.0 mol 76 guanine plus cytosine, respectively). On the basis of the overall evidence, ATCC 15820 is here regarded as belonging to Lactobacillus casei, and Lactobacterium zeae Kuznetsov 1959 is therefore a later subjective synonym of Lactobacillus casei (Orla-Jensen 19 19) Hansen and Lessel 197 1.
In 1959, Kuznetsov (7) isolated from cornsteep liquor a lactic acid bacterium which he designated as a new species, Lactobacterium zeae. Five years later, Kuznetsov deposited strain USSR RIA 482 in the American Type Culture Collection (ATCC), where it was accessioned under the number 15820. This strain was stated by Kuznetsov in a personal communication to the ATCC to be the type strain; however, to our knowledge the type strain of this species has not been formally designated in the literature. During the processing of this strain at the ATCC, similarities were noted between it and Lactobacillus casei. Consequently a study was undertaken t o determine what relationship, if any, exists between Lactobacterium zeae and Lactobacillus casei. The purposes of this paper are t o report the results of this study and t o designate the type strain of Lactobacterium zeae.
MATERIALS AND METHODS
Bacterial strains. The strains employed in this study were Lactobacterium zeae ATCC 15820, received by the ATCC from V. D. Kuznetsov as USSR RIA 482, and Lactobacillus casei ATCC 393, the neotype strain of Lactobacillus casei (4) . Both strains are documented in the ATCC Catalogue of Strains (8).
Media and methods. The media and methods used for the phenetic characterization of the strains studied were described previously (9, 10, 12) . Additional tests, cited below, were performed on Lactobacterium zeae ATCC 15820 to insure that it has retained the characters of the species as originally given by Kuznetsov (7) and that it is thereby suitable for designation as the type strain.
Hydrogen sulfide production was determined using Kligler iron agar (2) . The indole test was performed as described by Edwards and Ewing (3).
For the determination of the production of volatile acids and alcohols by ATCC 15820, cultures were grown in de Man-Rogosa-Sharpe (MRS) broth (1) without acetate and then analyzed by gas chromatography. Preparation of the samples was as previously described (5) . A Perkin Elmer gas chromatography apparatus (model 881) equipped with a hydrogenflame ionization detector and a Speedomax recorder (Leeds and Northrup) was used. The gas chromatography apparatus was fitted with stainless-steel columns (6 feet by 1/8 inch) with a liquid phase of 3% ECNSS-M on 80/100 mesh chromosorb G. Helium at a flow rate of 120 ml/min was the carrier gas. The column temperature was held at 100 C for 5 min after sample injection. It was then programmed to 200 C with a rate of 4 C/min. The injector and detector heaters were at 120 C.
The antibiotic sensitivities of ATCC 15820 were determined as follows. A sterile cotton swab was dipped into a 24-h-old MRS broth culture and then rotated against the upper inside wall of the test tube containing the culture to express the excess fluid. were aseptically applied to the agar surface with forceps. The discs were placed so that their centers were at least 30 mm apart from each other and were pressed down with the forceps to assure complete contact with the agar surface. Incubation was at 37 C for 24 h. A clear zone around a disc was interpreted as complete inhibition of growth by the antibiotic in the disc. The data on the guanine plus cytosine ( G + C ) contents of the deoxyribonucleic acids (DNA) were provided by M. Mandel; they were averages of duplicate CsCl buoyant density determinations (13) .
The determination of nucleic acid relatedness was made by J. L. Johnson by a previously described method (6) .
RESULTS AND DISCUSSION
The characters determined in common for the strains studied are recorded in Table 1 . Additional characters determined for Lactobacterium zeae ATCC 15820 are as follows. Surface colonies on MRS agar were smooth, glistening, and white, and measured 1 to 2 mm in diameter; hydrogen sulfide was not produced; the test for indole was negative; a small amount of acetic acid was detected after growth in MRS broth; litmus milk was curdled in 2 to 4 days (the 10th edition of the ATCC Catalogue of Strains [ 81 incorrectly states that litmus milk is not curdled); the benzidine test was negative; growth occurred at 4 8 C; and growth was inhibited by penicillin (10 U), terramycin (30 pg), tetracycline (30 pg), and erythromycin (1 5 pg), but not by streptomycin (10 pg) or dihydrostreptomycin (10 ,ug). The characters of ATCC 15820 are in complete agreement with those originally reported by Kuznetsov (7) for Lactobacterium zeae, and this strain is therefore designated here as the type strain of this species.
A comparison of the phenetic characters of the strains studied (Table 1) shows that Lactobacterium zeae ATCC 15820 and Lactobacillus casei ATCC 393 are identical except for the fermentation of rhamnose by the former; this character is negative for ATCC 393. Furthermore, ATCC 15820 shows a high level (82%) of nucleic acid homology with ATCC 393 and has a G + C content in its DNA similar to that of ATCC 393 (48.0 and 49.0 mol %, respectively). According to the overall evidence, ATCC 15820 is a strain of Lactobacillus casei which differs only slightly from the neotype strain of Lactobacillus casei.
From the data presented, it is clear that the type strain of Lactobacterium zeae resembles 
